INTRODUCTION
Despite the availability of an arsenal of preventive and curative tools, the control of certain tropical animal diseases remains difficult 8 . This is attributed to the limited resources allocated to animal health and changes in priorities 9 . Theoretical models indicating how veterinary epidemiosurveillance networks should be developed and function are available 4 . Nevertheless, it remains questionable if such models are appropriate for the circumstances prevailing in most of the sub-Saharan African countries 9, 10 . Instead of adopting models that have proven to be effective elsewhere, preference should perhaps be given to a thorough study of epidemiosurveillance systems existing in the region to investigate the role played by the actors at various disease management levels (i.e. non-professional, para-professional, professional and international) in the main components of epidemiosurveillance networks. The outcomes of such a study could be used to make recommendations to adjust existing actions according to the requirements identified.
The Belgian Directorate-General for Development Cooperation (DGCD) funded such a study in southern Africa in the framework of its policy supporting research. It was conducted by the Animal Health Department of the Institute of Tropical Medicine (ITM, Antwerp, Belgium).
Six field studies were conducted in 4 southern African countries (Botswana, Malawi, Zambia and Zimbabwe) focusing on the requirements for efficient epidemiosurveillance networking, diagnosis and information flow. The 4 countries were chosen because of their contrasting livestock management systems and differences in disease management practices. The outcomes of the field studies demonstrated clearly that although each of the countries had an epidemiosurveillance network, some of the main components of their system were dysfunctional, thus jeopardising the network's effectiveness. These studies gave a representative overview of current problems encountered by national epidemiology units of the SADC region. Stakeholders involved in national and regional epidemiosurveillance networks were invited to discuss their outcomes in a workshop held at the Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, 21 to 23 November 2005. The prime objective of the work-shop was to develop recommendations with regard to training requirements for improved epidemiosurveillance of livestock diseases in southern Africa. In the process certain structural requirements were also identified. The recommendations on how to improve epidemiosurveillance through training and capacity building formulated by the workshop participants are summarised in this publication.
MATERIALS AND METHODS
The approach adopted is presented schematically in Fig. 1 . During the preparatory stage, 6 field studies were conducted in 4 countries of southern Africa [1] [2] [3] [5] [6] [7] 9 . Each study addressed 1 of the main components of an effective epidemiosurveillance network. The scientists involved in the research presented their findings during the workshop. In addition, 3 regional senior experts in the 3 key focus areas of the workshop namely (i) epidemiosurveillance networks, (ii) diagnosis and (iii) information flow were invited to present the gold standard in their area of expertise, based on detailed terms of reference.
The workshop was facilitated by an external advisor and was attended by a total of 23 persons representing 10 different countries of southern Africa. The majority of the participants were actively involved in veterinary epidemiosurveillance and many of them were members of the SADC Epidemiology and Informatics Subcommittee. Others represented training institutions or donorfunded projects aiming at improving epidemiosurveillance in the region (i.e. the Promotion of Regional Integration in the Livestock Sector (PRINT)-project) and the Animal Health Department of the ITM.
Presentations given during the 1st day of the workshop were each followed by a short discussion. The organising team, assisted by a regional expert, extracted from the presentations the recurrent key-issues applicable to each of the 3 focus areas and prepared a general check-list to guide the group discussions during the 2nd day.
Points to address in each of the 3 discussion groups were:
• What are the requirements for an effective network? • What cannot be achieved with existing capacity? • How can the current capacity be improved? Discussion groups were constituted according to areas of expertise, and chaired by the respective keynote speaker.
The findings and recommendations of each group were presented and discussed during a plenary session. A 1st set of important key-issues related to capacity building 'in general' was extracted. Finally, specific recommendations related to training in veterinary epidemiosurveillance in southern Africa were drafted for dissemination and implementation.
RESULTS

Outputs of the group discussions
The following essential outputs were recognised by the workshop participants as contributing substantially to the effectiveness of veterinary epidemiosurveillance networks in southern Africa:
• the ability to collect, collate, record and analyse epidemiological information; • the ability to measure the impact of disease in both relative and absolute terms; • the ability to provide essential baseline data in response to requests or emergencies; • the ability to provide major inputs into contingency planning and reaction to specific disease threats; • the ability to support trade negotiations in relation to export and import of livestock commodities; • adherence to well-defined reporting requirements. Ability to collect, collate and analyse epidemiological information -This essential output of an epidemiosurveillance network requires basic infrastructural and financial resources. In most southern African countries, data collection is a routine activity but its quality could be improved substantially. Diagnosis and information flow were considered as the main components contributing to the quality of data collection. Currently, data are not analysed routinely or data analyses are limited. This was attributed to a shortage in analytical capacity. In addition, data confidentiality was considered to hamper sub-contracting of such essential analyses to the private sector or to other national or international institutions.
Although data collection in southern Africa has so far been based mainly on passive surveillance, workshop partici- pants recognised the value of active surveillance in generating reliable information that cannot be obtained readily in a passive system. It was suggested that active surveillance has, in some instances, a better cost/benefit ratio.
Ability to measure the impact of disease in both relative and absolute terms -The assessment of the economic and social impacts of livestock diseases is not a routine exercise in the southern African region, although this information is essential to decision making for animal disease control. The workshop participants suggested that such impact assessments could be conducted by veterinarians trained in these specific fields, possibly working in collaboration with institutions that are renowned for their expertise (e.g. International Livestock Research Institute (ILRI)). In the case of zoonotic diseases collaboration with the human health sector could be initiated. The SADC Epidemiology and Informatics Subcommittee is prepared to stimulate and monitor such initiatives.
Ability to provide essential baseline data in response to requests or emergencies -Demographic, infrastructural, biophysical and land-use data were considered to be essential baseline information for an effective epidemiosurveillance network. These data may not necessarily be available at the Central Epidemiological Units (CEU) but should be accessible to them. Since a large amount of baseline data is available on internet, internet connections at the CEU are considered to be essential. Furthermore, technical and scientific staff at the CEU should have the necessary skills to access data from internet or other sources.
Ability to provide major inputs into contingency planning and reaction to specific disease threats -While contingency plans do exist, they are usually ineffectively implemented due to the poor quality of the plans and/or factors that prevent translating the plans into action. For example, socio-political constraints (e.g. granting of authorisation to operate in an area by traditional authorities, non-reporting of 1st cases for fear of repressive measures) can considerably delay the implementation of the plans and must be taken into account when developing contingency plans. The workshop participants recommended the development of a southern African (SADC)-initiative for specific risk analysis related to outside threats and the subsequent development of appropriate responses. It was also proposed that contingency plans be regularly updated and possibly tested. However, simulations should be considered with caution as they might cause confusion in the media and among the public.
Ability to support trade negotiations in relation to export and import of livestock commodities -CEUs in southern Africa often lack the detailed understanding of international rules and regulations, such as the SPS agreement (Sanitary and Phytosanitary Agreement) and sanitary requirements imposed by other trading partners, which is necessary to support trade of livestock. In addition to acquiring this understanding, each government should have the capacity to carry out risk assessment and to negotiate with major trading partners the rules to be applied within its country (e.g. equivalence of alternative rules). The workshop participants recommended that the regional OIE (World Animal Health Organisation) office be used as source of information on SPS issues and that continuing training of staff at the CEU in (i) requirements for livestock trade and (ii) risk analysis be implemented to enable the CEU to acquire the necessary skills to support the international trade in livestock and livestock products.
Well-defined reporting requirements -In most southern African countries, reporting requirements consist of the production of (i) monthly reports on passive surveillance to be presented to the national government and (ii) 6-monthly reports to the OIE. In addition, reports must be forwarded to regional organisations such as the SADC Epidemiology and Informatics Subcommittee and the AU/IBAR. Emergency reports are submitted to both the government and the OIE according to their respective priorities. All SADC countries are able to meet the reporting requirements, but time schedules and quality of reporting vary substantially. Lower performances were attributed to the high administrative workload of the responsible veterinary officers and the lack of skilled data handling personnel in the CEU. Furthermore, information systems between countries are not always compatible. The workshop participants recognised that the situation could be improved by creating positions to fill the current gaps within the CEU and by training technical personnel in handling of epidemiological data and preparing epidemiological reports. Employing personnel that is knowledgeable in information systems in the CEU would improve both software compatibility and international communication.
Finally, it was recommended that charismatic animators should be involved in epidemiosurveillance networks, to keep the agents of the network active while ensuring the efficient collection and transfer of information. It was also suggested that ways to speed up and shorten reporting channels be investigated. The use of modern technologies such as cellular telephones should not be neglected. Virtual CEUs could be considered, which would allow their members to be scattered over the country but linked together through the internet. However, concerns over data security and control of the staff operating at long distance were expressed.
Summary of recommendations
Based on the outcome of the group discussions, a set of key recommendations was extracted for each topic. Capacity building needs were divided into structural needs and training requirements. The recommendations were considered to be realistic and achievable within the current epidemiosurveillance environment.
In terms of structural needs, 2 major recommendations emerged from the 3 discussion groups:
• Communication means for field staff. Since ineffective mobility of field staff was recognised to be the most pressing constraint for any epidemiological surveillance network, it was strongly recommended that this issue be given high priority. Particular attention should be given to (i) the choice of appropriate vehicles (bicycles, motorcycles or vehicles) and to (ii) the management of these expensive resources, including use and maintenance. Communication means are not limited to transport. Where and when possible access to telephones or mobile telephones should be promoted.
• Quality assurance of data. To ensure data quality it was recommended that appropriate quality assurance procedures be designed and adopted at all levels. Table 2 .
The training requirements identified by the workshop participants are summarised in Table 3 , sorted by subject and by level.
DISCUSSION
During the workshop, the diagnosis and information flow components were discussed separately from the general evaluation of epidemiosurveillance networks. This approach proved to be an effective way to guide detailed discussions on the various component-specific issues that contribute to the effectiveness of an epidemiosurveillance network. Furthermore, the combined exchange of field experiences and expert opinions helped the workshop participants to focus on relevant issues and made it possible to come up with realistic recommendations. Special attention was given to changes that can be achieved within the current institutional setup and hence, the list of recommendations was considered by the workshop participants as achievable with minor external inputs.
Notwithstanding these precautions, it was recognised by the workshop participants that while many workshops are organised and many recommendations are produced, poor implementation of recommendations is a recurrent problem. Therefore a strategy for further dissemination and follow up of the workshop outcomes was adopted. Preference was given by the participants to publish the recommendations in a regional veterinary scientific journal to facilitate dissemination and ensure access to the recommendations for future reference, as well as to reflect the rigorous scientific approach adopted by the workshop participants and the importance attached to the outcomes of the workshop. The institutions that were involved in the meeting will closely monitor their outputs. The Animal Health Department of the Institute of Tropical Medicine (Antwerp, Belgium) that organised the workshop and designed the basic approach will submit the recommendations to the Belgian Development Cooperation (DGDC). It will also use the outcome to adapt where possible the current Master course on Tropical Animal Health. In addition, the ITM and the Department of Veterinary Tropical Diseases (DVTD) of the Faculty of Veterinary Science (Pretoria, South Africa) will examine how their joint distance learning course in Tropical Animal Health could address some of the recommendations related to training ( Table 3 ). The use of partnerships such as that existing between the ITM, the DVTD and the Centre for Ticks and Tick-borne Diseases (CTTBD, Lilongwe, Malawi) to deliver some of the training needs will be investigated.
Although the workshop failed to develop concrete plans to address the training needs, it is envisaged that SADC member states will benefit greatly from the PRINT project (SADC-FANR). One of the main objectives of this project aiming at promoting regional integration in the livestock sector is 'to put in place an operational network of skilled Animal Health and Production (AHP) professionals'. It was acknowledged by the PRINT representatives that recommendations of the workshop will be fully taken into account when developing the project's training component. Moreover, the PRINT project will focus especially on training in data capturing and handling, issues that were not expanded on sufficiently during the workshop.
While it is clear that training remains largely the responsibility of governments, possible support from the private sector (pharmaceutical, animal feed, agriculture) may be sought. This could translate either in direct financial support or through the production of training, dissemination and/or extension materials.
Workshop participants have put much emphasis on the need to educate nonprofessional staff. It was felt that the livestock owner 's perception of livestock diseases, disease risk and disease spread should be improved. Furthermore, the links between farming communities, CAHWs and VA's (i.e. primary level of epidemiosurveillance networks) should be strengthened. The appropriateness of farmer 's schools and participatory epidemiology, both methods that have been used successfully in other parts of the developing world, could be explored.
At the para-professional and professional level, priority should be given to improve extension skills so that important information can be conveyed to livestock breeders who often lack education.
For para-professionals this could be achieved through strengthening existing para-professional networks and developing continued learning programmes. Since para-professionals may have little access to internet such training could be given through refresher courses that could be organised jointly with existing meetings. Existing training material related to animal health issues (e.g. ARC-OVI and DVTD) could be disseminated more widely.
At the professional level, continuous education could be addressed through distance learning programmes (e.g. the joint DVTD/ITM distance learning course in Tropical Animal Health). Furthermore, post-graduate information sessions could be organised during meetings of veterinary professional societies and/or veterinary departments.
At the national and regional central management level, a series of priority topics has been identified. National institutions and training centres currently involved in post-graduate training in southern Africa should be encouraged to give these topics high priority. The economics of scale and the value of standardisation of organising such specialised courses through distance learning programmes require further investigation.
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